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Curriculum Research and Development 
 
Shigeki KADOYA (Nippon Sport Science University) 
 
    This special issue discussed nature of subjects from foundation of subjects, nature of subjects, 
humanity based on nature of subjects and learning instruction cultivating humanity. This paper 
indicated that nature od subjects and learning instruction aimed for cultivating humanity. 
 
   Key Words: foundation of subjects, nature of subjects, humanity based on nature of subjects, 
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Advanced Japanese Language Education  
- History of 'self expression' in Education of Japanese composition - 
 
Genichiro FUKAWA (Nippon Sport Science University) 
 
    At the time of modern education being started, there was still no simple Japanese writing in 
place. It was gradually prepared in Japanese language education, and the children became possible 
to write compositions in the late Meiji era with "Words match style". After that, the children 
accumulated various "self expression" by poetry and sentences. What was founded on that basis 
was a language view of realism that the language projected the facts. However, new ways of 
thinking about "human nature" of children have been born by the development of composition 
guidance supported by the view of linguistic sentences after the war, the sentences draw out facts 
or the sentences create reality. Such a new composition reading becomes a very powerful force for 
future Japanese language education. 
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 『赤い鳥』1921（大正 10）年 10 月［第 7 巻第
4号］ 
      のぼり（推奨）  渡邊運平 尋四 
  あちらこちらに、 
  のぼりがたった。 
    うちには、 










     
 『赤い鳥』1924（大正 13）年 12 月［第 13 巻
第 6号］ 
    夕食（推奨）  中山みつ 14歳 
    うめぼしの 
    にほひまで 
    すうすうする月夜。 
    つめたい風に 
    ふかれながら， 






















































































































































































 母の死とその後  江口江一 
















































































































































 むし人間     五年 石川せき子 
      クラスのみんなをおかまの中へつめた 
      ガギュッ、ガギュッ、と音がした 
       
      もじきむさるころだ 
      ふたをあけてみよう 
       
      みんなをかまの中から出した 
      みんな真赤だ、 
      魚屋へ せいぼのかわりに 
      むし人間を三六人やった。 
       
      魚屋のおばさんは 





















































































































































































































































Louis LeClerc de Buffon)が述べたもので，原




















































































School Subject Social Studies: its Foundation and Essence  
 
Norio IKENO (Nippon Sport Science University) 
 
     This paper focuses on the school subject social studies and considers the foundation and its 
essence as a school subject. In the historical consideration, it is investigated theoretically in 
accordance with the idea of John Dewey.  
    The conclusion is: 
the foundation of school subject Social Studies and its essence exist as a place for the reconstruction 
of experiences related to social events in the school, in order to nurture students as a member of 
society, and to foster the formation of society, and to educate the citizenship. The essence is the 
purpose of social studies education. 
 
Keywords: reconstruction of experience, John Dewy, viewpoints of school subject and social 

























































































































































































































































































































































































































































































































Dunn, Arthur William(ed.) (1916) The Social 
Studies in Secondary Education, Report of 
Special Committee of the Secondary 
Education of National Education Association, 

























































金本 良通・奥村 利香 
 
Creative Activities in the Essence of Mathematics 
 
Yoshimichi KANEMOTO (Nippon Sport Science University) 
Rika OKUMURA (Kawasaki City Higashitakatsu Elementary School/Graduate Student of 
Doctor Course, Graduate School of Education, Nippon Sport Science University)  
 
    Activities to create mathematics are positioned in the essence of the subjects of mathematics , 
and it can be said that it is set as the foundation in the national curriculum and the course of study 
guidelines of mathematics in our country. We confirmed this by looking back on the 2017 edition 
of the national curriculum and the course of study guidelines of mathematics and some historically 
important matters. And the integrative thinking and developmental thinking are emphasized in 
today's qualification and capacity building. Based on that, we emphasized guidance on teaching, 
materializing and valuing perspectives and thinking, and handling cross-cutting in some 
mathematical activity situations. 
 
Key Words: Essence of subjects, Mathematical perspective and thinking, Creative activities, 
















































































































































































































































































































































































































































































































































15÷5＝3 (あまり 0）割りきれる 
 わり算 
16÷5＝3 あまり 1 
余りのある 
わり算 
17÷5＝3 あまり 2 
18÷5＝3 あまり 3 















































日  月  火  水  木  金  土  
         １  ２  ３  ４ 
５  ６  ７  ８  ９  10  11 





こで，「1 週間は 7 日だから，一列は 7つになって
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考え２：近い 7 の段（火曜日）から 6たす。 
      Ex. 7×3＋6＝27 
考え３：近い 7 の段（火曜日）から 1ひく。 






























































































年 9 月号，pp.46-51． 
金本良通（2012）「考え方の状況横断的な取扱い」
























































（原著 1947 年）． 
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Further Study in Subject Pedagogy 
―Purpose of science education, humanity on science education, Teaching and learning in 
activities― 
 
Shigeki KADOYA（Nippon Sport Science University） 
Yumi INADA（Nippon Sport Science University） 
Hiroshi UNZAI（Nippon Sport Science University） 
 
The purposes of this study discuss the bellows four points.  
 (1)  The first, the purposes of science education became clear.  
 (2)  The second, humanity and essence of science education and became clear. 
 (3)  The fourth, how to teach in science education became clear. 
 
Key Words: purpose of science education, humanity on science education、teaching and 
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 ① 実験・観察 























































































 ① 実験計画に関する技能 
 ② 実験の精度を高めることに関する技能 
 ③ 実験結果の処理に関する技能 
 また，観察の技能には，主に，次のものがある。 
 ① 観察の仕方に関する技能 
 ② 観察の視点に関する技能 


























 ① まず，自然の事象を記述する。 
 ② 次に説明する法則や理論などを定立する。 











































































































































































和 43）年版～1998（平成 10）年版までの区分は， 
 「A 生物とその環境」 
 「B 物質とエネルギー」 


















































































































































































































































































































Theory on Human Image in Physical Education 
 
Yoshinori OKADE (Nippon Sport Science University) 
 
    Human Image in institutionalized Physical Education swing between Education in school and 
Sport outside of school. In this Study, mechanism of such swing phenomena will be discussed based 
on institutionalization of educational goals. For achieving this objective, the swinging process 
between these two poles will be discussed in using the Changing process of description in the 
Course of Study after the World War Ⅱ and the discussion on the International Crisis of Physical 
Education. As the result, it suggests that the Human Image in institutionalized Physical Education 
will be constructed through the interaction between Human Image required in School Education 
and that of required in Sport outside of School.  
 




























































整理されている（ Ennis, 1996, pp.131-133; 






































































































































 このような事惰のためにこの指導要領では，体育科の目標を，次の三つに分けることにしたのである。すなわち，  
(1)身体の正常な発達を助け，活動力を高める 














(昭和 33 年) 
改訂 
"第１ 目  標  
１ 各種の運動を適切に行わせることによって，基礎的な運動能力を養い，心身の健全な発達を促し，活動力を高
める。  












(昭和 43 年) 
"適切な運動の経験や心身の健康についての理解を通して，健康の増進と体力の向上を図るとともに，健康で安全
な生活を営む態度を育てる。  
 このため，  
１ 運動を適切に行なわせることによって，強健な身体を育成し，体力の向上を図る。   






(昭和 52 年) 

















(平成 29 年)  
 体育や保健の見方・考え方を働かせ，課題を見付け，その解決に向けた学習過  程を通して，心と体を一体とし
て捉え，生涯にわたって心身の健康を保持増進し 豊かなスポーツライフを実現するための資質・能力を次のとお
り育成することを 目指す。 (1) その特性に応じた各種の運動の行い方及び身近な生活における健康・安全  につ
いて理解するとともに，基本的な動きや技能を身に付けるようにする。 (2) 運動や健康についての自己の課題を





































































































































































2000 国連 ミレニアム開発目標の採択 
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The Possibility of Comparative Reading in Literary Texts 
 
Ayaka SATO 
Graduate Student of Master Course,  
Graduate School of Education, Nippon Sport Science University 
 
    The author considers reading compared in literary texts with different themes and authors, 
based on the learner's reaction in class practice for elementary school sixth graders. The author 
used two literatures texts with similarities and differences about development and expression. The 
result showed the learners noticed similarities and differences about development and expression 
between teaching materials, focused on details of the teaching literatures texts, and started dialogue 
even if the theme and author are different. In addition, it became clear that learners are hard to 
notice similarities and differences regarding expressions. It is necessary to consider how to talk 
based on one learner's awareness to further increase the effect of comparative reading,  
 
Key Words: reading compared, literary texts, viewpoint of reading 
“THE WINDOW OF A LITTLE FOX” written by Nako Awa, 























































































































































































































































































 対象児童 東京都 S 区小学校第 6 学年 26 名 





































































































































































































































表 6 学習指導案 






   
２ 単元計画（６時間扱い） 












































































































































































































































































































































































































































































































































































































































































































































































鈴木 文人・猪瀬 武則 
The Improvement of the Class Process Based on the Debriefing ( The 
Reflection Activity) 
―To Develop the Class of the Junior High School Social Studies Which Utilized 
Simulation Game Materials―  
Ayato SUZUKI (Graduate Student of Master Course, Graduate School of 
Education, Nippon Sport Science University) 
Takenori INOSE (Nippon Sport Science University) 
    The purpose of this article is showing a specific means, reorganizing the technique of the 
debriefing, organizing the simulation game teaching material structure of the debriefing about 
the junior high school social studies specifically. It derived the learning step which the 
developer aimed at by doing the debriefing which is an end activity by analyzing 
the class practice report of the simulation game teaching materials and the 
element to have used for it. With this, as for the debriefing, that only " the expert teacher 
who experienced many debriefing " was not " the terminal-phase which can be proceeded 
with " became clear.By using the element of eight debriefing the maker incorporated which, 
intending, generalization as the technique is attempted. 




















































































































































































































































































































































来るものに絞った。それが表 1 である。 






















































































































































































である（システム 2）(図 2 参照)。 











































出来事（事実）の記述 〇 〇 〇 〇 
出来事（事実）への評
価 
〇 ◯ ◯ ◯ 
出来事（自己）への評
価 
× × 〇 〇 
個人内振り返り（意
思決定）  
◯ ◯ ◯ ◯ 
二重過程をふまえた
省察 
× × ◯ ◯ 
提案・価値創出  × × × ◯ 
集
団  
討論(分かち合い) × ◯ ◯ ◯ 
二重過程をふまえた
省察 
× × ◯ 〇 
全体討議  × ◯ ◯ ◯ 
全体発表  × 〇 〇 〇 
全体まとめ  × ◯ ◯ ◯ 






システム 1 システム 2
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鈴木 文人・猪瀬 武則 
いかが? : シミュレーション授業のすすめ」













Greenblat, C. S. (1998) Designing Games and 







































81A8E7B58CE6B888.pdf(2018 年 11 月 7 日
最終閲覧) 
Kahneman, D. (2011). Thinking, Fast and 
Slow. Brockman, Inc.(カーネマン, D. 村井
章子(訳) (2012).『ファスト&スロー 上・下』
早川書房.)  
Kolb, D. A. (1984) Experiential Learning: 
Experience as the Source of Learning and 






































設ゲーム」『群馬大学社会科教育論集』4,  pp. 
83-86.
Petranek,C.,Corey,S.,& Black,R.(1992). Three 
Levels of Learning in Simulation: 
Participating, Debriefing, and Journal 
Writing. Simulation & Gaming: An 
















Stanovich, K. E., (2004). The Robot’s 
Rebellon: Finding Meaning in the Age of 
Darwin. Univeirsity of Chicago Press.(スタ
ノビッチ, K. E. 椋田直子(訳)(2008).『心は遺
伝子の論理で決まるのか−二重過程モデルで
みるヒトの合理性−』みすず書房.) 
Steinwachs,B.,(1992). How to Facilitate a 
Debriefing. Simulation & Gaming: An 









Thiagarajan,S.(1994).How I Designed a Game 
and Discovered the Meaning of Life. 
Simulation & Gaming: An Intrenational 














































仲本 啓太郎・島田 功 
 
A Study on Perspective in Spatial Concepts in Mathematics Education  
－Focusing on Utilization in  Soccer Scenes－ 
 
Keitaro NAKAMOTO (Graduate Student of Master Course, Graduate School of 
Education, Nippon Sport Science University) 
Isao SHIMADA (Nippon Sport Science University) 
 
Currently, in studies on spatial concepts in mathematics education, improvement of cross-
curricular learning has been pointed out, but most reports deal with mathematics education, 
and we cannot find any research related to physical education. Therefore, in this research, we 
study the relation between spatial concepts in mathematics education and spatia l concepts in 
physical education, which is an unexplored field. Specifically, if elementary school students 
can understand spatial concepts in mathematics education, we will investigate whether they 
can understand spatial concepts in soccer scenes in physical education. If the relevance of 
spatial concepts between mathematics education and physical education is low, we will 
consider how to make the relationship stronger. In order to clarify this, the following four points 
were implemented. First, three kinds of research questions were prepared, comprising math 
scenes, daily scenes, and soccer scenes, to correctly recognize the shapes of surfaces of objects 
and positional relationships among objects, based on previous research. Secondly, the results 
indicated that almost no correlation was seen between math scenes and soccer scenes, but a 
relatively correlation was seen between math scenes plus daily scenes and soccer scenes. 
Thirdly, based on this result, a research hypothesis was established as follows: in an elementary 
school class, if daily scenes are incorporated in math scenes in a class dealing with spatial 
concepts, elementary school students will be able to understand soccer scenes. Fourthly, the 
results of verification in lesson practice emphasizing perspective indicated that the average 
values of the correct answer rate for the post-test were higher than those of the pre-test, and a 
large effect was also seen in the effectiveness of the lesson. In summary, research on spatial 
concepts clarified that results in soccer scenes will also improve by incorporating daily scenes 
into math scenes. 
 
Keywords: Perspectives of space, spatial concepts in mathematics education, spatial concepts 










































































の 分 野 の サ ー ヴ ェ イ 的 視 点 （ survey 






























































































































































































































「空間自由移動能力」の 3 つを挙げる。この 3
つを共通点として挙げた理由として，「空間の
広がりをとらえる力」とは，算数科教育で言え

















































対してイギリスの教科書（Beta Mathematics）  








教科書（Beta Mathematics） （7 歳～13 歳対
































































図 6 サッカーコート Plan （Top）(Beta 
Mathematics) 
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究の分野の「サーヴェイ的視点 （ survey 





























































































































































2013；藤井ら，2014 参考）の 3 種類の観点か
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（巻末資料①：問題 1. 1（1）参照） 
・立体の組み合わせは問題となる写真が判別し
づらかった為分かりやすいものに変更した。（巻

































再構成し，東京の私立小学校に通う 4 年生 36
名，5 年生 37 名，6 年生 37 名の計 110 名にプ
レテストとして空間観念に関する調査を平成
29 年 11 月 16 日に 20 分掛けて行った。その結
果（表 3）5），算数場面 8 問，サッカー場面 3 問，


































































































































































































































































































































3個の直方体 ○ ○ △
日常場面 複数の建物 ○ ○ ○
サッカー場面 複数の選手 ○ ○ ○
算数場面
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T.R．Goddard & A.W.Grattidge (1969). 「Beta 










































































































Characteristics of University Students' Values and Ideas of Mathematical 
Models through Comparison with Those of Elementary School Students and 
Junior High School Students 
 
Isao SHIMADA (Nippon Sport Science University) 
 
Bishop (1988) pointed out the importance of research on values in mathematics education. 
Based on this idea, Shimada and Baba (2012) developed three “socially open-ended problems.”1 
Shimada and Baba (2015) gave them to fourth graders, and examined how students appreciated 
others’ values2 and transformed their own values during a lesson. Furthermore, Shimada and Baba 
(2016) studied the issue of the long-term transformation of values and mathematical models across 
grades. As an extension of this long-term transformation, Shimada (2017) compared the values and 
ideas of mathematical models of elementary school students with those of university students. 
Similarly, Shimada and Baba (2018) compared the values and ideas of mathematical models of 
elementary school students with those of junior high school students.  
Following these studies, the aim of this paper is to study university students' values and ideas 
of mathematical models3 through comparison with those of elementary school students and junior 
high school students,4 and the research results reveal four characteristics.  
The first characteristic is that the ratio of students who express the value “fairness and equality” 
increases as they (elementary school students, junior high school students, and university students) 
became older (Table 1). This can be expressed statistically.5 The second characteristic is that the 
ideas of mathematical models of the university students are the same as those of the junior high 
school students, and there is no uniqueness in the university students (Table 2). However, there are 
some explanations according to “the perspective of a school teacher,” which can be slightly seen 
only among the university students (Table 4). The third characteristic is that “Generalization of 
scenes” tends to increase as students became older (Table 5). This can be expressed statistically.6 
The fourth characteristic is that “Generalization of mathematical formulae” is not seen in junior 
high school students or elementary school students (Shimada, 2017), but is slightly seen only in 
university students, and it became clearer that this is particular to university students (Table 6). 
 
Key Words: socially open-ended problems, university students’ values, ideas of mathematical 













Shimada and Baba (2012,2015)では，社会的オープンエンドな問題（的当て問題）を用い
て，小学4年生の子ども達の社会的価値観や数学的モデルの実態とその変容（1時間の問題
解決過程に於ける変容）を明らかにした。また，Shimada and Baba (2016)では，縦断的研究
法を用いて小学4年生時の価値観と数学的モデルを記録しておき，その子ども達が6年生卒
業時にどのような価値観や数学的モデルに変容しているかの比較研究を行った。更には，
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RESEARCH BACKGROUND 
Integration of cognitive science and design science is said to be beginning in Japan. Cognitive 
science is a science that excludes values, and it is an academic field that pursues factual 
propositions related to human intellectual activities. On the other hand, design science is an 
academic field that emphasizes human values (Science Council of Japan, 2007). Furthermore, in 
Japanese mathematical education, it has been pointed out that values were expressed with 
mathematical solutions in the process of problem-solving in certain socially open-ended 
problems (Iida et al., 1995). We can observe that these values can be found in the reasons 
provided for the mathematical solutions. It is important for students to associate mathematical 
solutions with values in order to develop problem-solving abilities related to issues such as 
environmental problems, so as to produce the different value judgments that are seen in modern 
society. Therefore, there is a demand for teachers to think about how to treat different 
mathematical solutions together with the reasons in the background. Shimada and Baba (2012, 
2015) conducted a lesson and discussed these mathematical solutions and values in the classroom. 
Through such discussions, we identified that students actively expressed their mathematical 
solutions and the reasons for them, and refined their solutions and transformed their values by 
listening to those of others. This transformation was examined by comparing values and 
mathematical models between the beginning and end of a class. Furthermore, in the subsequent 
study (Shimada and Baba, 2016), we analyzed the long-term transformation for two years 
between the fourth grade and the sixth grade, and identified three characteristics. After those 
studies, we regarded it is important to check the transformation of values and mathematical 
models in an even longer period. However, in the Japanese education system, it is not possible 
to investigate the transformation of values and mathematical models by tracing the same group 
of students. This is because they proceed to different junior high schools after elementary school. 
As an alternative to this long-term transformation, Shimada (2017) compared the values and the 
ideas of mathematical models of elementary school students with those of university students by 
giving the same problem (Fig. 1, “Hitting the target”). Similarly, Shimada and Baba (2018) 
compared the values and mathematical models of junior high school students and those of 
elementary school students by giving the same problem (Fig. 1), and the research results revealed 
three characteristics. In this paper as well as Shimada’s research (2017) and Shimada and Baba’s 
research (2018), a cross-sectional research method is used. In other words, this paper focuses on 
comparing the values and the ideas of mathematical models of junior high school students with 
those of university students. 
 
LITERATURE REVIEW ON VALUES IN MATHEMATICS EDUCATION 
Three types of values in mathematics education can be identified according to the literature. The 
first is directly related to the values in mathematics and the second is related to society or societal 
events. The third, which is closely related to social values, consists of the values that correspond 




Figure 1: Problem-solving task “Hitting the target” 
Mathematical values 
The UNESCO report (1979) is one of the earliest studies which cite values in mathematics 
education. The five mathematical values are intelligibility, brevity, accuracy, relevance, and 
normality. A milestone in the research on values is Bishop (1988), which advocated the 
importance of the theme from a cultural perspective. He stated three pairs of values, including 
rationalism and empiricism, control and progress, and openness and mystery. The open-ended 
approach was a teaching approach in Japan that aimed to enhance the mathematical thinking 
abilities of generalization and application through various solutions in open-ended problems 
(Shimada, 1977; English translation: Becker and Shimada, 1997). “Mathematical values as a 
basis of three characteristics (abstractness, logicalness and formality) … are related with 
conciseness, clarity and integration as a driving force” (Nakajima, 1981). 
Social (human) values 
Brown (1984) has stated that real-world problems unavoidably involve values in decision-
making, and issues of ethics and values become a central component in this. In the process of 
research on the open-ended approach, Iida et al. (1995) recognized that moral problems or ethical 
values may occur beyond mathematics discussions when students deal with melon division and 
room assignment. More recently, Greer (2007) has pointed out that mathematical modeling for 
proportion problems prompts recognition of social equity. Mechanistic division in a real-world 
context of proportion may create issues related to fairness, and thus equity. Nishimura et al. 
(2011) classified social values into fairness, diversity and cooperation, responsibility and 
autonomy, sustainability, efficiency, and so on. In mathematics lessons to date, only mathematical 
values have been prized and social (human) values have not been taken up to the same extent. 
On the other hand, when dealing with real-world problems, the student may express social values, 
and in order to ensure their meaningful learning we cannot simply ignore them. In this paper, 
these moral and ethical values are to be taken up as social values.  
Personal values 
The third category is values related to individual taste. For example, when selecting a new car, 
you may choose it based on the price, color, design, and functionality. These reasons of economy, 
design, and functional importance are referred to as personal values. These values are certainly 
not just personal, but they are also under the influence of society at a given time. In that sense, 
the second and third categories may be interrelated.  
 
 
“Hitting the target:” At a school cultural festival, your class offers a 
game of hitting a target with three balls. If the total score is more than 
13 points, you can choose three favorite gifts. If you score 10 to 12 
points, you get two prizes, and if you score 3 to 9 points, you get only 
one prize. A first grader threw a ball three times and hit the target in the 
5-point area, the 3-point area, and on the border between the 3-point and 
1-point areas. How do you give the score to the student?  
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RESEARCH OBJECTIVE AND METHODOLOGY 
Research Objective 
Following these studies, the aim of this paper is to study university students' values and 
mathematical models through comparison with those of elementary school students and junior 
high school students when giving university students the same problem (Fig. 1, “Hitting the 
target”). The assumption is that university students have more social and learning experience 
than elementary school students and junior high school students, and that this would cause 
differences in values and mathematical models.  
Research Methodology 
Overview of the class: A problem-solving lesson using the socially open-ended problem “Hitting 
the target” was carried out with first-year university students (174 students) in a private 
university in Tokyo on July 14, 2017 for 15 minutes. We carried out a problem-solving lesson 
using the same problem “Hitting the target” in the same private elementary school in Tokyo 
with the fourth graders on March 12, 2013 for 20 minutes, and with the sixth graders on March 
10, 2016 for 20 minutes, and also with the third graders in the junior high school students in 
Hyogo prefecture on June 8, 2017 for 15 minutes. The data for the elementary school students 
are for fourth graders (38 students) and sixth graders (38 students), and that for junior high school 
students are for third-year students in two classes (66 students). Considering the time necessary 
to solve the problem, we set a time lag. As a result, all the students were able to solve it. 
Research method on comparison of students’ values 
Seah (2012), who is one of the leaders of the Third Wave international research project on values, 
stated the following in an overview of research on values:  
The researching of values in the mathematics classroom has traditionally been approached using the 
research methods of questionnaires, observation, and/or interviews. … By the late 2000s, values were 
also identified through content analyses of artefacts such as photographs and drawing, often followed 
by participant interviews which served to clarify initial findings or questions. (Seah, 2012, pp. 2–3) 
In our previous study (Shimada and Baba, 2016), the same problem “Hitting the target” (Fig.  1) 
was given to fourth and sixth graders, and the values and ideas of mathematical models of the 
sixth graders were compared with those of the fourth graders by analyzing worksheets written by 
the students. As a result of this analysis, we found that students in both grades showed two values, 
but the fourth graders expressed the value “kindness to the first grader” more than the sixth 
graders, whereas the sixth graders expressed the value “fairness and equality” more than the 
fourth graders. We conjectured that the sixth graders might have transformed from the value 
“kindness to the first grader” to the value “fairness and equality” as they grew older. In addition, 
we noted that the students expressed a greater variety of ideas of mathematical models, some of 
which were more advanced, as they learned more mathematical content. We speculated that the 
sixth graders might have developed their knowledge of mathematical expressions in quantity and 
quality as they became older. As an alternative to this long-term transformation, Shimada (2017) 
compared the values and the ideas of mathematical models of elementary school students with 
those of university students by giving the same problem (Fig. 1, “Hitting the target”). Similarly, 




and compared the results with the values and ideas of mathematical models of junior high school 
students and those of elementary school students, using the same method of analysis as in our 
previous study (Shimada and Baba, 2016). As a result of comparison between junior high school 
students and elementary school students, it was found that the above two conjectures on  values 
and ideas of mathematical models showed increasingly validity. Concurrently, expanding the 
scope of research to university students, this paper focused on the above two conjectures to 
research how university students express the values of “kindness to the first grader” and “fairness 
and equality” as they become older; and second, to clarify how university students express 
various ideas of mathematical models as they have learned much more mathematical content. 
The reason for using university students as a subject of research is that they have a wealth of 
living and learning experience. In addition, university students are the last stage of school 
education, and the goal was to see how they transformed their values and ideas of mathematical 
models. The analysis of values and ideas of mathematical models on a worksheet for the 
university students revealed four characteristics.  
 
ANALYSIS OF STUDENTS’ DATA  
The percentage of the value “fairness and equality” increases as students 
become older: university students expressed the most support for the value 
“fairness and equality.” This can be expressed statistically. 
The first characteristic is that the ratio of students who express the value “fairness and equality” 
increases as they become older. Specifically, university students expressed the most support for 
the value “fairness and equality.” Table 1 shows the ratios of students who expressed each value. 
The fractions inside the parentheses show (the numbers of students who expressed the values 
such as “fairness and equality” or “kindness to the first graders” on a worksheet) / (the numbers 
of all students in the respective school). All ratios in front of the parentheses show the converted 
percentages. For example, the percentage of university students expressing the value “fairness 
and equality” is 85.6%, whereas the percentage expressing the value “kindness to the first graders” 
is 14.4%. From the data in Table 1, it can be understood that students tend to choose the value 
“fairness and equality” more than the value “kindness to the first graders” as they get older. It 
can be assumed that the students’ values were affected by their social and cultural experience 
along with their growth, and thus they choose the value “fairness and equality” more. This can 
be expressed statistically. 
 
Table 1: Values in school and university students 
Social values  
Elementary school 
students 






56.6 (43/76) 74.2 (49/66) 85.6 (149/174) 
Kindness to the 
first graders 
43.4 (33/76) 25.8 (17/66) 14.4 (25/174) 
Total 100.0 (76/76) 100.0 (66/66) 100.0 (174/174) 
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The ideas of mathematical models of the university students are the same as 
those of the junior high school students, but there are some explanations that 
can be seen only with university students. 
The second characteristic is that the ideas of mathematical models of the university students are 
the same as those of the junior high school students, and there is no uniqueness in the university 
students (Table 2). However, there are some explanations that can be seen only with university 
students, such as “The perspective of a school teacher” (Table 4). Table 2 shows the ideas of 
mathematical models expressed by elementary school students, junior high school students, and 
university students, such as “The idea of giving a high score or low score,” “The idea of taking 
the average,” “The idea of considering the area,” “The idea of probability,” and “The idea of 
applying the rules of sports.” Table 3 shows examples of the ideas of mathematical models among 
the university students. A detailed examination of the ideas of mathematical models clarifies the 
following points. The ideas of mathematical models found in junior high school students could 
also be seen among university students. There was no idea of a mathematical model only for the 
university students. Table 4 below shows three examples of “The perspective of a school teacher.” 
Some university students explained the reasons for their mathematical models from “The 
perspective of a school teacher,” such as “I think a practical and good opportunity to study a 
calculation arises for elementary school students.” The explanation from “The perspective of a 
school teacher” is not seen in the elementary school students and junior high school students. 
Why is it seen in only the university students? We can speculate that it is because the university 
students here will become elementary school teachers in the future. This is an example in which 
living experience affects the explanations of mathematical models. 
As a result of analysis from the perspective of generalization, generalization of scenes, 
generalization of grades, and generalization of mathematical formulae were seen in the 
worksheets. Among these generalizations, generalization of scenes tends to increase as students 
get older. Furthermore, generalization of mathematical formulae was not seen in junior high 
school students or elementary school students (Shimada, 2017),8 but was slightly seen only in 
university students. 
 
Table 2: Ideas of mathematical models in school and university students 
Ideas of 
mathematical models  
Elementary school 
students 




The idea of giving a 
high score or low score 
46.1 (35/76) 51.4 (34/66) 56.3 (98/174) 









The idea of considering 
the area 
23.7 (18/76) 7.6 (5/66) 13.2 (23/174) 
The idea of probability 0.0 (0/76) 6.1 (4/66) 3.4 (6/174) 
The idea of applying 
the rules of sports 
0.0 (0/76) 7.6 (5/66) 5.2 (9/174) 




Table 3: Examples of ideas of mathematical models in university students 
 
 
Table 4: Examples of explanations depending on “The perspective of a school teacher”  
Ideas of 
mathematical models  
Mathematical 
models7 
Social values Explanation 
The idea of giving a high 
score or low score 
5+3×2=11 
 
Kindness to the first 
graders 
I gave three points. The 
first grader feels 
happy. 
The idea of taking the 
average 
(3+1)÷2+5+3=10 Fairness and equality 
Because the ball was 
on a line between 1 and 
3, I gave two points for 
the middle. 
The idea of considering 
the area 
5+3+1=9 Fairness and equality 
Because the ball was 
very close to one point. 
The idea of probability 5+3+4=12 
 
Fairness and equality 
 
Because it is difficult 
to hit the line, I gave 4 
points as a bonus point. 
The idea of applying the 
rules of sports 
5+3×2=11 
Kindness to the first 
graders 
I gave 3 points. If an 
arrow is even slightly 
in a high score area, a 
high score is added in 
an archery competition 
in sports. It is good for 
us to give a bonus to 
the first grader. 
Ideas of 
mathematical models  
Mathematical 
models 
Social values Explanation 
The idea of giving a 
high score or low score 
5+3×2=11 
 
Kindness to the first 
graders 
We should give 3 
points. In addition, 
the students in 
elementary school 
feel that a high score 
calculation is more 
difficult. Therefore, I 
think a practical and 
good opportunity to 
study a calculation 
arises for students. 
The idea of giving a 
high score or low score 
5+3×2＝11 Kindness to the 
first graders 
When I give 3 points, 
elementary school 
students study the 
calculation of 
addition greater than 
10． 
The idea of taking the 
average 
5+3+2＝10 Fairness and equality 
I gave two points for 
the middle. I give the 
students an 
opportunity to think 
about what the 
number between 1 
and 3 is. As a result, 
I give the students an 
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Table 5: Perspectives of generalization in school and university students 
 
Table 5 shows perspectives of generalization such as “Generalization of scenes,” “Generalization 
of grades,” and “Generalization of mathematical formulae.” Generalizations are important 
perspectives in mathematics education. “Generalization of scenes” means thinking about what 
happens regarding the other line when students consider the score for the boundary line between 
one point and three points. For example, there is the following example: “I gave 3 points on the 
boundary line between 1 and 3. I thought that the score for the boundary line between 1 and 3 is 
2 points, but in that case, it becomes 0.5 points on the line between 0 and 1, and it can not be 
represented by an integer, so I made the score for the boundary line the larger score.” We can 
conjecture that “Generalization of scenes” increases as students get older, and this generalization 
constitutes the third characteristic observed in this research. In other words, the third 
characteristic is that “Generalization of scenes” tends to increase as students get older. This can 
be expressed statistically. “Generalization of grades” means to think about what happens 
regarding other grades such as a third-grade student or a sixth-grade student when students 
consider the boundary line between 1 point and 3 points. For example, there is the following 
example: “I gave 3 points as a first-grade student threw the ball. If the students in the fourth, 
fifth, or sixth grades threw, I think I would give lower than 3 points.” “Generalization of 
mathematical formulae” means to express them using 1 or 0, such as 3 × 1 or 3 × 0. This 
generalization can be thought as generalization of numbers.This is shown in detail below, and in 
Table 6 as the fourth characteristic. “Generalization of mathematical formulae” such as “5 × 1 + 
3 × 1 + 2 × 1 = 10” or “0 × 0 + 1 × 0 + 3 × 2 + 5 × 1 = 11” is seen only in the university students. 
The fourth characteristic is that “Generalization of mathematical formulae” is not seen in junior 
high school students or elementary school students (Shimada, 2017), and it became clearer that 
this is particular to university students (Table 6).Table 6 shows expressions of mathematical 
formulae. We can speculate that elementary school students and junior high school students used 
multiplication when balls were in the same place more than twice, and that university students 
have acquired sufficient learning experience of mathematics expressions and thus are able to use 
“Generalization of mathematical formulae.” This generalization comes when we are thinking 











6.6 (5/76) 28.8 (19/66) 44.3 (77/174) 
Generalization 
of grades 








broadening the scope of consideration and are important ideas in mathematics education. 
 
Table 6: Generalization of mathematical formulae 
 
CONCLUSION AND FUTURE ISSUES 
This paper has analyzed university students' values and ideas of mathematical models through 
comparing them with those of elementary school students and junior high school students when 
giving the same problem “Hitting the target.”  
 (1) The first characteristic is that the ratio of students who express the value “fairness and 
equality” increased as they (elementary school students, junior high school students, and 
university students) became older (Table 1). This could be expressed statistically. From this 
result, it can be hypothesized that students might transform from the value “kindness to the first 
grader” to the value “fairness and equality” as they became older. This may be because society 
places more importance on “fairness and equality.” (2) The second characteristic is that the ideas 
of mathematical models of the university students are the same as those of the junior high school 
students, and there is no uniqueness in the university students (Table 2). However, there are some 
explanations according to “the perspective of a school teacher,” which can be slightly seen only 
among the university students (Table 4). (3) The third characteristic is that the percentage for the 
perspective of “Generalization of scenes” increased as students became older (Table 5). This 
could be expressed statistically. From this result, it can be hypothesized that they become able 
to construct mathematical models while considering other cases (on other lines) as they get older. 
Ideas of the 
mathematical models  
Mathematical 
models 
Social values Explanation 
The idea of giving a 





Fairness and equality  
I gave 3 points 
because I would like 
participants to have a 
pleasant feeling.  




Kindness to the first 
graders 
I gave 2 points 
because the ball is on 
the boundary of 3 
points and 1 point. 
The first grader is 
happy. 






A ball is on the 
boundary of 5 points, 
a ball is on the 
boundary of 3 points, 
and a ball is on the 
boundary of 1 point. 
- 130 -
Characteristics of University Students' Values and Ideas of Mathematical Models through Comparison with Those of 
Elementary School Students and Junior High School Students 
 
(4) The fourth characteristic is that “Generalization of mathematical formulae” is not seen in 
junior high school students or elementary school students (Shimada, 2017), and it became clearer 
that this is particular to university students (Table 6). “Generalization of mathematical formulae” 
is slightly seen only among the university students. This supports the conjecture that university 
students have acquired sufficient learning experience of mathematics expressions, and have 
internalized them and use them more freely in any situation. Reflecting on the above results 
establishes the next issues to be tackled. The first remaining issue is to consolidate the findings 
of this research by increasing the amount of data. Especially for (2) and (4), it is necessary to 
verify these points based on extensive data. The second issue is to investigate what values and 
ideas of mathematical models are expressed when giving other “socially open-ended” problems. 
The third issue is to clarify why students might transform from the value “kindness to the first 
grader” to the value “fairness and equality” as they became older.  
 
Notes 
1 A “socially open-ended problem” is a particular type of problem (Baba, 2010) which has been 
developed to elicit students’ values by extending the traditional open-ended approach (Shimada, 
1977; Becker and Shimada, 1997).  
2 Shimada and Baba (2012) pointed out the importance of mathematical values, social values, 
and personal values in mathematics education. Shimada and Baba's researches (2012, 2015, 2016, 
2018) and Shimada’s researches (2009, 2017) focus on social values among these three values. 
The social values in this paper refer to the values of “fairness and equality” and “kindness to the 
first grader.” 
3 “Mathematical models” generally refers to diagrams, graphs, mathematical words, and 
mathematical formulae. However, in this paper, “mathematical models” means mathematical 
formulae. The ideas of mathematical models are the ideas that produce mathematical models. 
The reason for focusing on ideas of mathematical models is to respect not only the resulting 
mathematical models, but also the ideas creating them. 
4 In particular, this paper focuses on comparing junior high school students’ values and ideas of 
mathematical models with those of university students. Furthermore, this paper focuses on the 
transformation of long-term values and ideas of generalization through elementary, junior high 
school, and university students. These were not seen in Shimada’s research (2017) and Shimada 
and Baba’s research (2018).  
5 To investigate this point, the author performed the chi square test (flexibility 2; 1% level of 
significance: 9.21) with the data for the values of elementary school students, junior high school 
students, and university students to clarify the difference in values among them. The results 
indicate that the x2 level was 24.77, and the null hypothesis (the incidence of values among them 
does not have a difference) was dismissed, because x2 (24.77) was greater than 9.21, and the 
incidence of values among them shows that it could not be said that there was no difference. In 
other words, statistically, the older students tended to express the value “fairness and equality” 





6  To investigate this point, the author performed the chi square test (flexibility 2; 1% level of 
significance: 9.21) with the data for “Generalization of scenes” of elementary school students, 
junior high school students, and university students to clarify the difference in values among 
them. The results indicate that the x2 level was 34.95, and the null hypothesis (the incidence of 
generalization of scenes among them does not have a difference) was dismissed, because x2 
(34.95) was greater than 9.21, and the incidence of “Generalization of scenes” among them 
shows that it could not be said that there was no difference. In other words, statistically, the older 
students tended to be able to express “Generalization of scenes” more than the younger students. 
7 To explain the mathematical model written in Table 3, for example, the meaning of the 
mathematical formula 5 + 3 × 2 = 11 is a mathematical formula that adds 5 points, 3 points, and 
3 points. Here, 3 points mean that the score for the boundary line between 1 and 3 is 3 points. 
8 The previous research (Shimada, 2017) only qualitatively analyzed generalization, but the 
current paper compares the data on generalization by elementary school students, junior high 
school students, and university students using quantitative analysis and clarifies the perspective 
of generalization. New generalization perspectives such as “Generalization of grades” and 
“Generalization of scenes” tend to increase as students get older. These were not seen in the 
previous study (Shimada, 2017). 
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めに，小学校第 4 学年の児童を対象に，プログラミングを導入した理科の授業を 2 時
間連続で実施した。その結果，条件と結果のどちらかのみの発言が多くみられた。ま
た，1 時間目と 2 時間目の時間が進行するにしたがって，条件あるいは結果のみの発
言から，条件と結果の関係を系列的に関係付ける発言へ移行している実態が明らかに







Actual State of Logical Thinking in Programming of classes the Science 
Elementary School 
– Focusing on "Relating" – 
 
Reina YABE*1, Yuhei YAMANE*1, Yu GOTO*1,  
Hiroshi UNZAI*2, Yumi INADA*2, Shigeki KADOYA*2 
*1 Graduate Student of Master Course, Graduate School of Education, Nippon 
Sport Science University 
*2 Nippon Sport Science University 
 
    The purpose of this research is to clarify the actual state of "relating" in logical thinking in 
programming learning in science. To achieve this objective, we conducted science classes that 
introduced programming for children of the fourth grade elementary school for two consecutive 
hours. as a result, at the first hour, only one of the condition and the result was spoken, but at the 
second hour, it was said that the condition and the result were correlated or contrasted. From this 
fact, it became clear that the situation shifted from saying only the condition or the result to the 
utterance relating the relation between the condition and the result in series as the time of 1 hour 
and 2 hours progressed . 
 






























































































































第 4 学年 1 クラスを対象に，理科の授業を 2 時













１． 自動で動くものは何があるのかを考える  




４．  実際に MESH とタブレットを用いてプログラ
ミングする  





１．  学習課題を設定する  
トイレの照明の仕組みを利用して  
プロペラを動かそう  
２. 班ごとに好きなタグを使い，プロペラを  
動かすプログラミングを行う  
３. 実際に MESH とタブレットを用いてプログ
ラミングを行う  
４．  作った仕組みをタブレットと MESH を使って  
説明する  
５．  振り返りをする  
 
表 1 の授業展開における 1 時間目と 2 時間目
の授業形態，及び各時間で使用したタグと出力
で用いた器具を表 2 に示す。 
 
表 2 授業形態と使用したタグ（著者作成） 
時間  授業形態  使用したタグ/出力器具  
１ クラス全員  人感タグ/電気スタンド  






























































ボタンが 1 回押される B1 



















プロトコルは，1 時間目と 2 時間目のプログラ
ミング中の児童の発言であり，1 グループを例
として選択し，その結果について，1 時間目を







番号  児童  プロトコル  記号  
1 ア 123456。  - 
2 イ おおおー。これも自動じゃん。  - 
3 ア おおおすごーい。みんなで作るだって。  - 
4 ア ここ？ここ？みんなで作る？  - 
5 イ 今やってくれてんだ。  - 
6 イ はい，なってまーす。  - 






9 イ (感知しなかったら？)つかない。 - 
10 イ もうちょい上。そのくらい。  - 
11 イ (感知したらどうなるんだっけ )ひかる。  - 
12 アイ  ヘルプ！  - 
13 イ (感知しなくなったら？ )オフになる！  - 
14 ア これすごくない？  - 
15 イ わあーひかったー！！  ① g 
16 イ じゃあ感知しなくなったら？  ② ng 
17 イ これ (センサー )で感知してるから，ついてるんじゃないの？  ③ P→g 
18 ア じゃあもうすぐ感知しなくなる。  ④ nP 
19 イ お！きえたー！！！  ⑤ ng 
20 イ ってことは，感知してないってことじゃん。  ⑥ nP 
21 イ (電気がつき…)あ！先生が。  - 
22 ア これで消えるかなー。  ⑦ ng 
23 アイ  おおおおー(消える)。  - 
24 イ おもしろい。  - 
25 ア おもしろーい。  - 
26 ア じゃあどうする？  - 
27 ア ここが部屋。ここが玄関。  - 
28 ア ここにこうやってはいるでしょ？  - 
29 イ で，ここに感知器があるとして
…。  - 
30 ア よし，消えるまでまとう。  - 
31 イ あ，消えた。  ⑧ ng 
32 アイ  消えるかなー。  ⑨ ng 
33 ア おお消えた。  ⑩ ng 
34 イ おもしろ。  - 
35 イ トイレとおんなじじゃん。  - 
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表 5 2 時間目の発話プロトコルの記号化（著者作成） 
番号 児童 プロトコル 記号 
1 イ まず明るさ。 ① L 
2 ア まず明るさ？オン。 ② L→g 
3 イ おおおーおもしろ。 - 
4 ア 明るさが変わったらだから… - 
5 ア 暗くなったら,回る。明るくなったら止まる。 ③ nL→g→L→ng 
6 イ 次ボタンに行ってみよ。 - 
7 ア 1 回押されたら… ④ B1 
8 ア これ超伸びる。どこまで伸びるんだろう。 - 
9 ア 1 回押して… ⑤ B1 
10 イ おおー。回った。 ⑥ g 
11 ア 2 連続。 ⑦ B2 
12 イ おおー。 - 
13 ア やってもいい？ - 
14 ア 逆にしてみようよ。 - 
15 ア 1 回押されたらあれ。 ⑧ B1 
16 イ ああ,そういうこと？ - 
17 ア とりあえずなんか作ってみよ。 - 
18 イ 人を感知したら回った。 ⑨ P→g 
19 ア 人を感知しなくなったら止まる。 ⑩ nP→ng 
20 イ 良いこと思いついた。 - 
21 アイ 人を感知したら回って,暗くなったら,止まる。 ⑪ P→g→nL→ng 
22 ア やってみたいことある。感知しなくなったら電源オン。  ⑫ nP→g 
23 ア 感知したらオフでしょ。感知しなくなったら,10 秒後オンか。 ⑬ P→ng→nP→g 
24 ア おおーすごい。 - 
25 ア ちょっとまってね。 - 





28 ア すごくない？ - 
29 イ おもしろーい。 - 
30 ア じゃあ次どういう仕組み作る？ - 
31 イ 反対にしてみる？ - 
32 ア じゃあ明るさ変わるとオン。 ⑯ nL→g 
33 ア で,1 回押すと… ⑰ B1 
34 ア おおー。 - 
35 イ 今度これとこれでやってみようよ。 - 
36 ア おっけー。 - 
37 イ 2 回押したら,動いて,1 回押されたら,止まる。 ⑱ B2→g→B1→ng 





40 ア 人を感知したら,回って,もし止めたい時は,ポチ。止まる。 ⑳ P→g→ng→B1 
41 ア 緊急停止みたいな。なんか,安全装置。 - 
42 ア で,人を感知しなくなったら止まる。 ㉑ nP→ng 

















次に，各グループにおける 1 時間目と 2 時間目
の発話プロトコルを条件と結果あるいはその関係
に着目して分析した。1 時間目の結果を表 6 に，
2 時間目の結果を表 7 にそれぞれ示す。 
なお，分類においては前述で述べた関係付けの

















入力 1 出力 1 入力 2 出力 2 入力 3 出力 3 入力 4 出力 4 A B C D 
① 
P - - - - - - - 2 0 0 1 3 
28 
nP - - - - - - - 0 0 2 1 3 
- g - - - - - - 2 1 1 0 4 
- ng - - - - - - 2 2 6 8 18 
② 
P g - - - - - - 0 0 1 0 1 
3 
P ng - - - - - - 0 0 0 0 0 
nP g - - - - - - 0 1 0 0 1 
nP ng - - - - - - 0 0 0 1 1 
 





入力 1 出力 1 入力 2 出力 2 入力 3 出力 3 入力 4 出力 4 A B C D 
① 
P - - - - - - - 0 0 0 0 0 
39 
nP - - - - - - - 0 0 0 0 0 
L - - - - - - - 1 1 1 2 5 
nL - - - - - - - 3 2 0 1 6 
B1 - - - - - - - 2 1 5 1 9 
B2 - - - - - - - 2 1 1 0 4 
- g - - - - - - 3 3 1 3 10 
- ng - - - - - - 3 2 0 0 5 
② 
P g - - - - - - 0 2 1 0 3 
24 
P ng - - - - - - 0 0 0 0 0 
nP g - - - - - - 0 0 1 0 1 
nP ng - - - - - - 1 1 2 0 4 
L g - - - - - - 1 2 1 0 4 
L ng - - - - - - 0 1 0 2 3 
nL g - - - - - - 1 0 1 0 2 
nL ng - - - - - - 1 1 0 1 3 
B1 g - - - - - - 0 0 0 1 1 
B1 ng - - - - - - 0 0 0 0 0 
B2 g - - - - - - 1 1 0 0 2 
B2 ng - - - - - - 0 0 0 1 1 
③ 
P g ng B1 - - - - 0 0 1 0 1 
11 
P g nL ng - - - - 0 0 1 0 1 
P ng nP g - - - - 0 0 1 0 1 
L g nL ng - - - - 0 0 0 3 3 
nL g L ng - - - - 0 0 1 0 1 
B1 g B2 ng - - - - 0 0 0 2 2 
B2 g B1 ng - - - - 1 0 1 0 2 
④ 
L ng P g nP ng - - 0 0 1 0 1 
2 
B1 ng P g nP ng - - 0 0 1 0 1 
⑤ B1 g B2 ng L g nL ng 0 0 0 1 1 1 









と，「要素のみ」が 67（28 + 39），「要素の関係付
け」が 42（3 + 24 + 11 + 2 + 1 + 1）であった。 
論理的思考の基底となる表現は条件と結果とが
同時に明示されることで意味が成立する。この考









度を 1・2 時間目で比べると，1 時間目は「要素の
み」が 28，「要素の関係付け」は 3，2 時間目は























ている回数が 1 回の場合は，2 回以上の場合より
も極めて多いといえる（結果 3 とする）。 
 
表 8 𝜒2検定と残差分析の結果（著者作成） 





度数 28 3 
31 期待度数 19.06 11.95 
調整済み残差 3.90** -3.90** 
2 
度数 39 39 
78 期待度数 47.95 30.06 
調整済み残差 -3.90** 3.90** 
 合計 67 42 109 









































































































































































2． 実際に MESHとタブレットを用いてプログラミングを作成する 
〇どうやって風をおこそう 
 





















































Development of the Questionnaire of Relevance to Problem Solving Process 
in Science 
―Focusing on the Relevance between Problem/ Hypothesis and Conclusion― 
 
Hidenori SAKAMOTO*1, Masayuki ISHII*2, 
 Hiroshi UNZAI*3, Yumi INADA*3, Shigeki KADOYA*3 
*1 Graduate Student of Doctor Course, Graduate School of Education, 
Nippon Sport Science University 
*2 Otsuma Women’s University 
*3 Nippon Sport Science University 
 
The purpose of this study is to reveal that school teachers can focus on relevance to problem 
solving process in science class. we developed the questionnaire which consisted on two 
problems and conducted a survey for teacher-training course students with the questionnaire. 
The results indicated that two problems were not difficult to answer and these problems were 
independent on contents because each student answer is same trend. These findings indicated 
suggested either first problem or second on can be used to measure relevance to problem 
solving process in science class. 
 




























































































































































































































2017 年 11 月～12 月に，都内教員養成系大学


































































人数を表 2 に示す。 
 
表 2 問題Ａ「太陽と地面の様子」の結果 
選択番号 記述分類 人数 
① 
連関性有り 0 
















































検定で調査した結果も表 3 に併せて示す。 












表 3 問題Ａの連関性への着目人数 














































②違う人でもやった方が良い（んじゃない。） 観察・実験の構想 無 
③（結果は，）表にして記録（した方が良いね。） 結果の整理 無 





























しと判断した。結果を表 5，表 6 に示す。 
 
表 5 問題 B「電流の働き」の結果 
選択番号 記述分類 人  数 
① 
連関性有り 0 




















表 6 問題Ｂの連関性への着目人数 
連関性 人数 χ２値 p 値 
着目有り 18 
110.406    p<.01 
着目無し 157 





























































































































 本研究の目的は，小学校 1 年生を対象とした表現リズム遊びにおける模倣の動きの実態
と変容を明らかにすることである。 




1. 単元前のプレテストでは，「形骸模倣」が全体の 50%以上を占めていた。 
2. 単元後のポストテストでは，「形骸模倣」の割合が減少し，「誇張模倣」，「オリジナル模
倣」，「反映模倣」の割合に増加がみられた。 








 A Study on Imitation Movement in Expression and Rhythm Play Classes  
for 1st Grade Elementary School Students  
- Focusing on making classification criteria and changing students’ movements - 
 
Rie KASAI*1, Tomoko KURIHARA*2, 
Youhei TAKIZAWA*3, Ritsuko KASAI*3, Tomoyasu KONDOH*3 
*1 Graduate Student of Master Course, Graduate School of Education,  Nippon 
Sport Science University 
*2 Ochanomizu University Elementary School 
*3 Nippon Sport Science University 
 
 The purpose of this research was to investigate the current situation and the changes of imitative 
movements in Expression and Rhythm Play classes for 1st grade elementary school students.  
The experimental classes were conducted over four, one-hour PE sessions in one school (34 
children in total, 17 boys, 17 girls). It was important for students to develop imitative movements 
in these classes. We made criteria to classify students’ imitation of animal (rabbit) movements and 
then we classified their movements. 
 The main results were as follows： 
1. In the pre-test, the ratio of “Imitation of a framework” was more than 50%.  
2. In the post-test, the ratio of “Imitation of a framework” significantly decreased and “Exaggerated 
imitation”, “Original imitation” and “Reflective imitation” significantly increased. 
3. In the post-test, the numbers of students who displayed two or more imitative movements 
increased. 
 



























































































































本研究の授業実践は，2017 年 12 月 13 日か
ら 20 日にかけて，体育授業内で表現リズム遊
び単元，全 4 時間を実施した。対象は，東京都
内にある A 小学校の 1 年生 34 名（男子児童 17
名，女子児童 17 名）であり，授業は実施校に勤
務する教師歴 33 年の女性教員によって行われ
た。なお，1 時間目に欠席した男子児童 1 名と，
4 時間目に欠席した男子児童 2 名，女子児童 1












































































表 1  授業単元の経過 ＊筆者作成 






































































































・学習カード記入 ・学習カード記入 ・学習カード記入 ・学習カード記入 
・整理運動 ・整理運動 ・整理運動 ・整理運動 







































































































































にクラス 34 名の児童を 4 つの班に分け，A 班
9 名を赤色，B 班 9 名を黄色，C 班 9 名を緑色，
D 班 7 名を青色とし，それぞれのビブスを着用
した。スキルテストは，はじめに A 班・B 班が
行い，その次に C 班・D 班と交代する。なお，
スキルテスト終了直後に，スキルテストで行っ




デジタル HD ビデオカメラ（SONY 社製 HDR-
CX675）を使用し，毎秒 60 コマ，シャッタース
ピードは 1／250 秒で撮影を行った。撮影方法
















































































































































表 2  摸倣の動きの分類基準表 ＊成瀬ら（2014；2018）を参考に，筆者作成 
























模倣なし 題材の特徴を捉えておらずイメージがない／模倣対象がない（ex.ただ走っている） 模倣なし 
※1 分類する際には，分類条件のいずれかに当てはまる模倣の動きが 2 回以上出現した場合にカウントする。 





























































































































オリジナル模倣が 4 回（2.31%），誇張模倣が 29
回（16.76%），形骸模倣が 99 回（57.23%），相
互模倣が 11 回（6.36%），反映模倣が 18 回
（10.40%）であった。また，模倣なしの出現は
12 回（6.94%）であったことから，模倣なしの








17 回（9.09%），誇張模倣 59 回（31.55%），形






            
表 3  模倣の出現回数及び割合の変化   ＊筆者作成 
うさぎ プレテスト ポストテスト 
模倣の種類 回数（回） 出現率（％） 回数（回） 出現率（％） 
オリジナル模倣 4 2.31% 17 9.09% 
誇張模倣 29 16.76% 59 31.55% 
形骸模倣 99 57.23% 52 27.81% 
相互模倣 11 6.36% 18 9.63% 
反映模倣 18 10.40% 36 19.25% 
模倣なし 12 6.94% 5 2.67% 
総計 173 100% 187 100% 
n=30  




































スト 13 名（43.34%），ポストテスト 14 名
（46.66%）とあまり差はみられなかった。さら
に，「形骸模倣と誇張模倣とオリジナル模倣」の





















                    表 4  摸倣の出現パターンの変化         ＊筆者作成 










オリジナル模倣のみ 0 0.0% 0 0.0% 
誇張模倣のみ 0 0.0% 3 10.00% 
形骸模倣のみ 14 46.66% 2 6.67% 
形骸模倣と誇張模倣 13 43.34% 14 46.66% 
形骸模倣とオリジナル模倣 0 0.0% 2 6.67% 
誇張模倣とオリジナル模倣 0 0.0% 0 0.0% 
形骸模倣と誇張模倣とオリジナル模倣 3 10.00% 9 30.00% 
総計 30 100% 30 100% 
n=30 





























イプが 1 名，形骸模倣から誇張模倣を交互に 4
回繰り返し変容したタイプが 4 名，形骸模倣か






れも 4 回の変容がみられたが，3 名中それぞれ
3 個のタイプが現れ，その内容は多様であった。
さらに，変容数でみていくと，複数の模倣が出





                           










プレテスト  （n=16） （人） ポストテスト  （n=25） （人） 
1 誇張→形骸 3 
1 
形骸→誇張 1 
2 形骸→誇張→形骸  4 誇張→形骸 2 





形骸→誇張→形骸→オリジナル→形骸 1 誇張→形骸→誇張 4 




7 形骸→誇張→形骸→誇張→形骸→誇張→形骸→誇張 1 形骸→誇張→形骸→オリジナル 1 
      形骸→オリジナル→誇張→オリジナル 1 
    誇張→形骸→オリジナル→誇張 1 
    
4 
形骸→誇張→オリジナル→誇張→形骸 1 
    形骸→誇張→オリジナル→誇張→オリジナル 1 
    形骸→オリジナル→誇張→形骸→オリジナル 1 
    誇張→形骸→誇張→形骸→誇張 1 
    オリジナル→形骸→誇張→オリジナル→形骸 1 
    
5 
形骸→誇張→形骸→誇張→形骸→誇張  1 














倣と誇張模倣」の 14 名には，7 個のタイプが現
れ，変容数 1 回が 3 名，変容数 2 回が 6 名，変
容数 3 回が 3 名，変容数 4 回が 1 名，変容数 5




に 1 回のみ変容していた。次に，3 種類の模倣
のパターン「形骸模倣と誇張模倣とオリジナル
模倣」では 9 名中それぞれ 9 個のタイプが現れ
ていた。さらに変容数は，変容数 2 回が 1 名，
変容数 3 回が 3 名，変容数 4 回が 4 名，変容数
















































































































5） ピアジェは，2 歳から 7 歳頃の幼児期を，
論理的な思考ができる前の段階という意味




















Andrew，N. Meltzoff ＆  M. Keith，Moore
（ 1994 ） Imitation, memory, and the 










































































































ボール授業における 3 対 2 アウトナンバーゲ



































































        
資料 1 学習カード ＊いもとようこ（2015）よりイラスト引用，筆者作成 
 
 
資料 2  模倣の分類手順例 ＊筆者作成 
児童 秒 動きの文字化 動きを分解 
模倣
対象 模倣の動きの分類条件 分類の観点 






















































※赤色 9 番の男子児童を例に，1 分間のスキルテストにおける模倣の動きを分類すると以下のようになる。  
 0 〜15 秒の「両手を顔の高さにあげて膝を深く屈伸させてから両足で高く跳ぶ」という動きの模倣対象は，題材の模倣と
して分類できる。また，その動きが，模倣の動きの分類条件における「題材の特徴を捉え，形態を大げさに表現している状
態／形態を誇張した模倣」という項目に当てはまることから，誇張模倣に分類することができる。  
 続いて，15〜40 秒の「赤 6 を見て，助走をしてから跳びながら自転し，自転すると同時に左足をあげる」という動きは，
模倣対象が他者と題材の両方で分類することができることから，他者の模倣と題材の模倣それぞれについて観察する。模倣
















































Building a "body learning" Curriculum as a Common Foundation for 
Physical Education and Health Education at Elementary School 
―Based on Actual Survey on Relevance between Physical Education and Health Education― 
 
Misato NAKAMURA*1, Masahiro OKAWA*2, Takeshi KUBO*3 
*1 Graduate Student of Master Course, Graduate School of Education,  
Nippon Sport Science University 
*2 Tokoha University 
*3 Nippon Sport Science University 
 
The relationship of physical education and health education has been discussed. As a premise 
to consider the way of education that aimed at relevance between physical education and health in 
primary school, The main purpose of this research is to clarify the awareness of elementary school 
teachers' physical education and health education lessons. A way of thinking on the relation between 
physical education and health education by questionnaire survey. The second objective of this 
research is decided to pursue the educational curriculum and the way of teaching that aimed at the 
relationship between physical education and health from the viewpoint of "fusion area" of physical 
education and health and "common foundation". 
As a result of the questionnaire survey, many health care classes thought that it would be better 
to do the goals and contents shown in the guidelines for teaching according to the number of hours. 
However, there were those who thought that they should take their own ideas and methods though 
a few. but, few were actually doing it. Secondary curriculum of  "physical learning" which is the 
second object was made. The entrance is "Learning to find living evidence" and "Learning about 
the trip of food and drink". Next, we created a curriculum for learning "typical subjects" such as 
"digestion" "absorption" "breathing" "circulation" "body temperature" "exercise" "sweat" 
"excretion". Next, based on that, I have created a curriculum that develops into the , Grade 4 
"Physical Growth", Sixth Grade "Long Distance Running". 
 












































































































































































































規定されている時間行っている（3・4 年生 8 時










育科の年間 105 時間中 4 時間ずつ，5・6 年生


























































































































































図 5  生きる力をはぐくむ保健の授業とからだの 
学習（数見,2001，p.130 より引用） 
 

































































































か 1 つだけを図に書いた者は 28 名で，2 つ以
上を書いた者は 54 名であった。そしてそれら


















































































4 学年「育ち行く私たち」，体育授業では 6 学年
の「持久走」へとつなげていくカリキュラム構






第 6 学年（からだの学習→持久走） 
 
第 4 学年（からだの学習→保健） 
図 12  本研究の「カリキュラム構想」 
＊筆者作成 















1 ペアになって生きている証拠を 3 段階（①観察②触る③動かす）で探す．次に，役を交代
















（4）探す役を交代して，生きている 5 つの証拠を確かめ，さらに 3 つ探す． 
【第二次】探し出した「生きている証拠」を黒板に書き出して整理し，その 
うち，生きている証拠の代表として「脈（心拍）」と「呼吸」に注目させる．   
※救急処置で生死を最初に何で確認するのかを参考にする． 
(1)自分の脈拍数を測定する． 
  ①右手首のところに左の指 3 本をそっとおいて 1 分間の脈拍をはかる． 
②1 日で，1 年間で，12 年間で，80 年間で，何回ぐらい拍動しているのかを算出してみる． 
そして，その間心臓は一回も休まずに動き続けることに気づかせる． 
(2)全身に脈をとれるところが何箇所あるのか探す． 


















  ①アチーブメントテスト 
②関係図の作成 
（2）授業の感想を書く． 

































































































































  ①教科書の食事の献立の例や，自分の朝食の献立をみながら，何が足りないのか考える。 











































【第一次】 導入：走ペースを把握する（次の 3 通りのやり方の内いずれかで行う） 
(1)試しの 1000m 持久走を行って，それを基に幾つかの段階のペースを決定する。 
(2)体力テストの時の 50m 走（短距離走）のタイムを基に幾つかの段階のペースを決定する。 
(3)各自の大まかな自覚的運動強度に基づいて幾つかの段階のペースを決定する。 
 ペースの例：①のろのろペース，②ゆっくりペース，③快調ペース，④急行ペース 






































































































第２巻第１号 2018（pp.191 - 207） 
【原著論文】 
小学校 4 年生の「多様な動きをつくる運動」における 
「思考力，判断力，表現力等」に関する事例的研究 
―児童の言語活動に着目して― 
















A case study on “Ability of Thinking, Judgment and Expression” of 
“Exercises to create various movements” in Physical Fitness 
for fourth grade elementary school children. 
―Focusing on the Verbal Communication Activities ― 
Nana YOKOTE*1, Kenta MATSUMOTO*2, Takashi SATO*3, Tomoyasu KONDOH*2 
*1 Graduate Student of Master Course, Graduate School of Education,
    Nippon Sport Science University 
*2 Kasukabe Elementary School 
*3 Nippon Sport Science University
The purpose of this study was to investigate the “Ability of Thinking, Judgment and Expression” 
of “Exercises to create various movements” in Physical Fitness for fourth grade elementary school 
children. 
As a method of study, the experimental classes of Physical Fitness were conducted over six, 
one hour PE session in two classroom in one school (71 children in total). We analyzed children’s 
verbal communication activities according to the improved criterion which was based on Bloom’s 
taxonomy and Anderson’s revised taxonomy. 
This study resulted in two main findings. 
1）Only 16.1% of verbal communication were appropriate to “Thinking”.
2）There were leader figures who did the most of talking about learning tasks and contents to the
group and rest of the children were listening. 



























































































































































 本研究では，2017 年 10 月 3 日～11 月 6 日


































































る発問は以下の表 2 の通りである。 
















































































































































































㎜，長さ 1000 ㎜，幅 1000 ㎜）を，幅 40 ㎜に
切ったものを 1 グループにつき 4 本使用した。
ボールマスターの教材では，モルテンのドッジ
















































































































































表 6 3 組の抽出グループのグループごとの「言語の総数」に対する「思考を伴った言語数」と  
「その他の言語数」の割合 
＊筆者作成。 
回数 割合 回数 割合 回数 割合 回数 割合 回数 割合 回数 割合




47 21.6% 55 19.5% 30 11.5% 51 22.0% 47 17.8% 230 18.3%
その他の
言語数
171 78.4% 227 80.5% 232 88.5% 181 78.0% 217 82.2% 1028 81.7%




17 9.4% 24 14.4% 18 16.5% 67 25.5% 36 12.1% 162 15.9%
その他の
言語数
163 90.6% 143 85.6% 91 83.5% 196 74.5% 261 87.9% 854 84.1%




37 19.4% 32 16.2% 27 12.7% 22 9.9% 47 15.1% 165 14.5%
その他の
言語数




第２時 第３時 第４時 第５時 第６時 合計
表 7 4 組の抽出グループのグループごとの「言語の総数」に対する「思考を伴った言語数」と
「その他の言語数」の割合 
＊筆者作成。 
回数 割合 回数 割合 回数 割合 回数 割合 回数 割合 回数 割合




36 18.3% 46 19.3% 59 30.7% 60 28.8% 21 7.2% 222 19.7%
その他の
言語数
161 81.7% 192 80.7% 133 69.3% 148 71.2% 272 92.8% 906 80.3%




16 13.9% 12 10.1% 25 9.8% 14 14.7% 19 7.1% 86 10.1%
その他の
言語数








回数 割合 回数 割合 回数 割合 回数 割合 回数 割合 回数 割合




153 17.0% 169 16.8% 159 15.4% 214 21.0% 170 11.9% 865 16.1%
その他の
言語数


















































中で 2 番目に高い割合を示している（表 6）。 











































表 9 3 組抽出グループの単元全体の思考の 
総数と記憶，理解，理解適用の評価の内訳 
＊筆者作成。 













考の総数」は 143 回と，5 グループ中 2 番目に
低い数値であったが，「理解適用」の割合が
60.1％と最も高かった（表 9）。 















第2時 第3時 第4時 第5時 第6時 合計 割合
思考の総数 142 154 148 195 147 786 100%
記憶 64 49 32 38 39 222 28.2%
理解 78 105 21 4 26 234 29.8%
理解適用 - - 95 153 82 330 42.0%
第2時 第3時 第4時 第5時 第6時 合計 割合
思考の総数 42 55 24 48 42 211 100%
記憶 19 17 5 17 14 72 34.1%
理解 23 38 6 1 10 78 37.0%
理解適用 - - 13 30 18 61 28.9%
第2時 第3時 第4時 第5時 第6時 合計 割合
思考の総数 15 16 18 65 29 143 100%
記憶 4 6 4 8 4 26 18.2%
理解 11 10 3 3 4 31 21.7%
理解適用 - - 11 54 21 86 60.1%
第2時 第3時 第4時 第5時 第6時 合計 割合
思考の総数 36 32 26 19 42 155 100%
記憶 18 12 9 5 15 59 38.0%
理解 18 20 1 0 9 48 31.0%




第2時 第3時 第4時 第5時 第6時 合計 割合
思考の総数 35 39 56 49 16 195 100%
記憶 16 9 10 7 1 43 22.1%
理解 19 30 8 0 0 57 29.2%
理解適用 - - 38 42 15 95 48.7%
第2時 第3時 第4時 第5時 第6時 合計 割合
思考の総数 14 12 24 14 18 82 100%
記憶 7 5 4 1 5 22 26.8%
理解 7 7 3 0 3 20 24.4%























4 組赤グループと，僅差であった 4 組緑グルー
プに着目する。4 組赤グループは，「理解適用」













4 組緑グループは，「思考の総数」も 195 回






































ループと 4 組緑グループである。この 2 つのグ
ループは，児童 1 が思考数の大半を占めている。
3 組緑グループでは，児童 1 が「記憶」の 58.3％，
「理解」の 60.3％，「理解適用」の 82.0％を占













動をしている際に，4 組緑グループの児童 1 が
「ここは一人ずつで使ったらね，児童 3 からね，
これを通り越すんだよ」と発言した。これは，


















表 11 と表 12 は，第 5 時の児童ごとの記憶，
理解，理解適用の思考数をそれぞれ集計したも
のである。第 5 時を例に比較すると，3 組緑グ
ループの児童 1 と 4 組緑グループの児童 1 の思
考数は，40 回と 42 回とほぼ同程度の値を示し
ていた（表 11，12）。また，どちらのグループ
においても，児童 1 は，言語活動の中心を担う



























1 が「記憶」の 57.7％，「理解」の 45.2％，「理
解適用」の 46.5％，児童 2 が，「記憶」の 30.8％，
「理解」の 54.8％，「理解適用」の 40．7％を占
めていた（図 3）。このことから，3 組赤グルー




も低かった 3 組緑グループを比較する。 
表 11 と表 12 を見てわかるように，3 組赤グ

















これに対して 3 組緑グループの第 5 時では，
児童 1 は，理解適用の思考数が 20 回を上回っ












































































図 1 3 組緑グループの児童の各評価の占有率 
＊筆者作成。 
図 2 4 組緑グループの児童の各評価の占有率 
＊筆者作成。 
図 3 3 組赤グループの児童の各評価の占有率 
＊筆者作成。 
図 4 4 組赤グループの児童の各評価の占有率 
＊筆者作成。 
図 5 3 組黄グループの児童の各評価の占有率 
＊筆者作成。 
表 11 3 組緑グループの第 5 時の児童ごとの
思考数 
＊筆者作成。 
表 12 4 組緑グループの第 5 時の児童ごとの
思考数 
＊筆者作成。 


















































































児童１ 児童２ 児童３ 合計
記憶 16 1 0 17
理解 1 0 0 1
理解適用 23 4 3 30
合計 40 5 3 48
第 5時
児童１ 児童２ 児童３ 合計
記憶 5 1 1 7
理解 0 0 0 0
理解適用 37 3 2 42
合計 42 4 3 49
第 5時
児童１ 児童２ 児童３ 合計
記憶 5 3 0 8
理解 2 1 0 3
理解適用 26 24 4 54














































図 6 第 2 時に使用したグループ用の学習カード 
＊佐藤（2018，p.55）より引用。 
図 7 第 3 時に使用したグループ用の学習カード 
＊佐藤（2018，p.55）より引用。 











Taxonomy of Educational Objectives, 
Handbook 1: Cognitive Domain ） 
中央教育審議会（2015）「教育目標･内容と学習･
指導方法，学習評価 の在り方に関する補足資





































（ B.S. bloom （ 1971 ）  Taxonomy of 
Educational Objectives, Handbook 1: 














































2. 提出原稿は A4 判（縦）とし，原稿の第 1 頁には日本語で，第 2 頁には英語で，表題，著者名，
所属機関，摘要（邦文 1,000 字以内，英文 300 語以内）およびキーワード（3 個以上 5 個以内）
を入れることとし，本文は 3 頁目から書き始めること。
3. 原稿の体裁は，Ａ4 判，横書き，横 22 字×縦 40 行 × 2 段（1 頁 1,760 字）に準ずること。但
し，図表は 1段にしてもよい。フォントは，見出しおよび図表タイトルはMSゴシックとArial，
本文は MS 明朝と Century を用いること．




 記載例：＊筆者作成。  ＊学習指導要領（資料名，文献など）より筆者作成。＊岡田・福井





 記載例：著者が 1 人の場合，（角屋，1999），（池野，1999，p.61），著者が 2 人の場合，（角
屋・池野，1991），著者が 3 人以上の場合，（角屋ほか，1991）とする。  
9. 論文末尾の記載事項については，以下の例に示す。
日本語文献： 
  単著：著者（発行西暦）『書名』出版社. 
角屋重樹（2013）『なぜ，理科を教えるのか－理科教育がわかる教科書－』文溪堂. 
  編著本：著者（発行西暦）「題名」編著者『書名』出版社，掲載ページ. 
  秋田喜代美（2000）「教師の信念」日本教育工学会編『教育工学事典』実教出版，pp.194- 
197. 




外国語文献： 原則，APA スタイルに準拠する 
  単著：著者(発行西暦). 書名, 出版社. 
  Bishop ，  K. & Denley, P. (2007). Learning Science Teaching: Development a 
Professional Knowledge Base, Open University Press.  
  編著本：著者(発行西暦) 題名. In 編著者, 書名(掲載ページ), 出版社. 
Morrow， K. (1977). Authentic texts and ESP. In S. Holden（Ed.）, English for specific 
purposes (pp.13-17), Modern English Publications. 
  雑誌：著者(発行西暦). 論文名, 誌名, 巻(号), 掲載ページ.  
Barnett, E. & Friedrichsen, P. J. (2015). Educative Mentoring: How a Mentor 
Supported Preservice Biology Teacher’s Pedagogical Content Knowledge 




人間の科学＞のための方法論』春秋社 .（Flick， U.（1995）Qualitative Forschung.
Rowohlt Taschenbuch Verlag GmbH.）
ウェブサイトの内容：ウェブサイトの内容を閲覧，もしくはダウンロードした資料を，本文中
で参照・利用した場合には，閲覧ページの URL（閲覧日もしくは検索日）を示す。 
  掲載例（注の場合）：～（ウェブサイト名，URL（閲覧日/検索日））。  
1) RIDLS の目標は，4 点ある（学習システム促進研究センター，http://ridls.jp/ （2015 年
3 月 31 日閲覧））。
  掲載例（図表の右下に記載する場合）：～（ウェブサイト名，URL（閲覧日/検索日）） 
   文部科学省ウェブサイトより筆者作成（文部科学省，http://www.mext.go.jp/（2015 年 3月
1 日検索））。  
  掲載例（引用文献に記載する場合）：著者名など（西暦）「ウェブサイト名」URL（閲覧日/検
索日） 
   文部科学省（ 2017）「学習指導要領等」http://www.mext.go.jp/a_menu/shotou/new-
cs/1384661.htm（2015 年 3 月月 1 日閲覧） 
10. 原稿の投稿に際しては，以下に示す方法で提出すること。  
(1)郵送等での提出  
 紙媒体（1 部），原稿送付状（1 部），原稿並びに送付状を記録した電子記録媒体（CD や USB
等）を，編集委員会宛てに郵送すること。 
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